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Among the numerous species, discovered and described by 
Greene, Euphorbia Marilandica is one of the most interesting. 
Greene was himself under the impression that its real affinity 
was somewhat doubtful, for although he considered it to be 
an ally of EF. corollata L., the habit appeared very distinct, 
simulating certain species of the Anisophyllum-section of the 
genus. The original diagnosis published in Pittonia (III-345, 


1896-1898) reads as follows: “Perennial, with green glabrous 
glaucescent herbage, the bushy trichotomous stems about one 
foot high from long horizontal roots or rootstocks running 
only a little below the surface of the ground: leaves 114 
inches long, the lower in whorls of three (corresponding to 
the trichotomous branching) ; those of the loose inflorescence 
reduced to (opposite) subulate white-tipped bracts; all the 
proper foliage lance-linear, entire: involucre as in E. corol- 
. lata but smaller, the appendages more nearly orbicular: fruit 
not seen. Common along the sand-hills of Anne Arundel 
County, Maryland, about ten miles south of Baltimore. An 
ally of E. corollata, but wholly distinct from that species by its 
vegetative characters, and by the root being horizontal and 
quite superficial cet. In its low bushy spreading habit the 
plant simulates certain species of the Anisophyllum section 
of the genus.” 

So far as concerns the plant from said locality the diag- 
nosis is correct, but, as will be shown in the subsequent pages, 
the habit, notably the ramification of the shoot, is quite vari- 
able, besides the color of the appendages of the involucre. We 
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have found the species near Clinton, Md., in sandy, gravelly 
soil, cleared woodland. It is fare in this vicinity, growing 
very scattered, and is always associated with E. Ipecacuanhae 
L., and blooming at the same time. Euphorbia corollata is 
also very frequent, but grows mostly in a more sandy soil, in 
open fields, and blooms much later. When we found the plant, 
our first impression was, that ‘it represented a hybrid between 
E. Ipecacuanhae and E. corollata; a closer study and con- 
tinued observation have convinced us that it is so. However, 
we did not reach this conclusion before we had studied the 
supposed parental species more closely, inasmuch ag these are 
also quite variable, wherever they occur. 

When comparing E. Marilandica with the two other spe- 
cies, mentioned above, the difference and resemblance depend 
principally upon the ramification of the shoot, the structure 
of the foliage, and the presence or absence of involucral ap- 
pendages. To facilitate the comparison we might offer a brief 
description of the supposed parental species before outlining 
the characteristic structure, the external as well as the in- 
ternal, of the supposed hybrid. However, since the~ floral 
structure of Euphorbia has been a subject very much dis- 
puted, we might at first present a recapitulation of the various 
data, “pro et contra” the most generally accepted theory that 
the cyathium is an inflorescence, not a flower. 


THE CYATHIUM OF EUPHORBIA. 


1 


The term “cyathium’”’' applies to the inflorescence of Eu- 
phorbia, where the staminate and pistillate flowers. are 
grouped in a flower-like inflorescence. As shown by Warm- 
ing in his excellent thesis (1871) ° the earliest definition by 
Linné, according to which the cyathium should represent a 
flower, was brought to light again and eagerly defended by 
Payer (1857) and Baillon (1858), although Robert Brown 
(1814) had so very clearly demonstrated, that the cyathium is 
actually an inflorescence, and his view having been generally 
accepted by the leading botanists. 


‘Syn. Cyamium Drejer, Syzyganthium Petermann. 
* For references consult the bibliography appended. 
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Linné described Euphorbia as follows: “Polyandria mono- 
gynia. 517. Euphorbia. Cal. Perianthium monophyllum... . 
ore quadridentatum (quinquedentatum paucioribus) persis- 
tens. Cor. Petala quatuor (quinque paucis) turbinata, gibba, 
crassa, truncata, situ inaequalia, cum dentibus calycis alterna, 
unguibus margini calycis imposita, persistentia. Stam. Fila- 
menta plura (duodecim vel supra), filiformia, receptaculo in- 
serta, corolla longiora, diverso tempore erumpentia. Anthe- 
rae globosae, didymae. Pist. Stylus simplex, brevis. Germen 
subrotundum, triquetrum. Stigmata tria, semibifida. Per. 
Capsula subrotunda, triloba, trilocularis, stylo elongato pen- 
dens.” 

This explanation was accepted for some years until La- 
marck and A.. L. de Jussieu suggested, that the cyathium 
might represent an inflorenscence; the calyx and corolla, de- 
fined so by Linné would thus be an involucre; each stamen a 
male flower, and the pistil a female flower; furthermore the 
small, laciniate scales should represent the sepals of the male 
flowers (Lamarck). Finally Robert Brown unreservedly de- 
clared the cyathium to be an inflorescence. He agreed with 
Lamarck and Jussieu, that “what Linnaeus has called calyx 
and corolla in Euphorbia is an involucrum, containing several 
male flowers which surround a single female.” He also agreed 
with these authors, that the male flowers are monandrons, but 
the body, which is described as a jointed filament, Robert 
Brown considered this “to be made up of two very distinct 
parts, the portion below the joint being the foot-stalk of the 
flower, and that above it the proper filament; but as the arti- 
culation itself is entirely naked, it follows that there is no 
perianthium; the filiform or laciniated scales which authors 
have described as such, being on this supposition analogous 
to bracteae. The female flower, in conformity with this sup- 
position, has also its pedunculus, on the dilated, and in a few 
cases obscurely lobed, apex of which the sessile ovarium is 
placed.” A few years afterwards,:in 1817, Robert Brown 
made the supplemental statement as foliows: “I am now en- 
abled to add the more direct proof derived from certain species 
of Euphorbia itself, in which the female flower is furnished 
with a manifest calyx. I have formerly observed, that in a 
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few cases the foot-stalk of the ovarium is dilated and obscurely 
lobed at top; but in the species now referred to it terminated 
in three distinct and equal lobes of considerable length, and 
which being regularly opposite to the cells of the capsule may 
be compared to the three outer foliola of the perianthium of 
Phyllanthus, between which and the cells of the capsule the 
same relation exists.”’ 

The principal difference between the definition given by 
Robert Brown and the one by Lamarck and Jussieu is thus, 
that the male flower becomes restricted to the stamen itself, 
while the portion beneath the articulation represents its stalk; 
the scale-like bodies “les écailles ou languettes frangées inter- 
posées entre les faisceaux d’étamines” (Lamarck) should then 
be the bracts of the staminate flowers, instead of sepals. 
Adrian de Jussieu (1823) reached the same conclusion as 
Robert Brown, based especially upon the allied genus Anthos- 
tema Juss. Furthermore Johannes Roeper (1824) confirmed 
the observations by Robert Brown, and he added several in- 
teresting points to these, with regard to the ramification. He 
pointed out more definitely that the male flowers are arranged 
in five groups opposite the lobes of the involucre; but he ex- 
plained the origin of each group as depending on “rami ac- 
cessorii” in the axils of the leaves of the involucre, the bracts 
thus representing their two prophylla, an opinion quite differ- 
ent from the one expressed by Robert Brown and Adrian de 
Jussieu. Several years later some interesting papers were 
contributed by H. Wydler (1843-1851), and he was the first 
author to describe the inflorescence of the staminate flowers 
as five scorpioid cymes situated in the axils of the involucral 
leaves; the bracts (Robert Brown) thus representing the 
“actual bracts of the single flowers.” 

The cyathium became gradually accepted as the structure 
of the inflorescence in Euphorbia, and we find it 
as such in the leading botanical works of Europe 
(Kunth, Endlicher, Lindley, W. J. Hooker, Parlatore, Grenier 
et Godron, De Candolle’s Prodromus etc.), and of America 
(Asa Gray). Nevertheless Payer (1857) and Baillon (1858), 
having made an extended study of the genus from a develop- 
mental point of view, insisted that the definition given by 
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Linné was the only correct one: the cyathium being a flower 
with a single perianth, with five compound stamens, and one 
pistil. The thesis of Warming cited above, contains a very 
detailed discussion of the value of the different points brought 
out by the French authors, based upon his own observations 
on fourteen species of the genus. But even when considering 
the structure of the cyathium from this new point of view, the 
developmental, Warming was unable to trace any facts, that 
did not harmonize with the definition proposed by Robert 
Brown, so far as concerns the most essential points. At that 
time Warming considered the stamen in Euphorbia to repre- 
sent a pollen-bearing caulom, since it is terminal; this view 
he changed, however (1877) in conformity with Celakovsky 
and Mueller Argov., thus accepting the possibility of the ex- 
istence of terminal phylloms. 

In a subsequent paper (1872), dealing with the ramifica- 
tion, and the bifurcation of the growing point in phaenogam- 
ous plants, Warming devotes a large chapter to Euphorbia- 
ceae, presenting some additional data about the much disputed 
cyathium. Among these we notice, that the small, scale-like 
organs, situated between the male flowers, which Robert 
Brown defined as bracts, are by Warming referred to tri- 
chomes; in his thesis these organs are classified as being inter- 
mediate between phylloms and trichomes, although most prob- 
ably trichomes, having become developed in the place of 
leaves, thus analogous with the pappus in Compositae. Payer 
and Baillon defined them as “dépendances du disque.” They 


‘are described as being destitute of vessels, which would not, 


however, be against their possible foliar nature, since many 
leaves, notably bracts, and sterile stamens (Compositae) have 
no vessels. They are discussed again in the second paper 
(1872), where Warming mentions, that they show the nature 
of trichomes by their irregular structure, besides that no ves- 
sels could be detected in cross-sections of these organs. 

The views expressed by Payer and Baillon were approved 
by R. Pedersen, about a year after the publication of Warm- 
ing’s thesis. According to R. Pedersen the most important 
point depends upon the morphological identity of the stamen. 
Payer defined this as a leaf; Baillon defined each group of 
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PLATE XI. 
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stamens as a leaf, each stamen thus representing a leaflet or a 
lobe, while Warming considered the stamen as an axis. The 
main point is thus to prove that the cyathium really contains 
several axes, which would be in favor of Robert Brown’s 
theory: an inflorescence, or only one, which would support the 
definition proposed by Linné and Payer: a flower. It is now 
interesting to read the objections raised by R. Pedersen, and 
one of these reads: “it has never been proved that the ‘bracts’ 
are leaves,” “they never contain vessels.” The result of the 
investigation made by R. Pedersen, is: “the cyathium is a 
flower.” Finally Schumann (1890) did also examine the de- 
velopment of the cyathium, reaching the conclusion that the 
development resembled that of a flower, but admits that the 
other definition does deserve consideration. 

We should not have ventured to present this long recapit- 
ulation of the views expressed regarding the structure and 
consequent definition of the cyathium, if it were not for the 
fact, that we have observed some additional evidence in favor 
of Robert Brown’s theory. While studying Euphorbia Ipeca- 
cuanhae, we examined of course the much disputed “bracts” 
(Robert Brown), which were discovered by Lamarck: “‘écail- 
les ou languettes frangées interposées entre les faisceaux d’éta- 
mines.” The fresh material, which was copious indeed, proved 
highly interesting. These little organs are colorless except 
at the apex, which is of a somewhat greenish-yellow color; 
they are most frequently laciniate (Fig. 10), seldom entire 
(Fig. 11), but in both forms the epidermis is extended intu 
numerous long, pluricellular (one row) hairs, decreasing in 
length towards the clavate, obtuse apex, which is free, un- 
covered. Our material was only treated with caustic potash 
and glycerine. The numerous long hairs, which formed a 
dense coating around these organs, rendered the examination 
somewhat difficult, but, nevertheless, laticiferous, anastomosing 
ducts (Fig. 12) and spiral vessels (Fig. 13) could be seen in 
many of these organs. The abundant material finally yielded 
many very fine preparations, where the hairs rendered no ob- 
stacle, and we now saw very plainly several, from 2 to 5 spiral 
vessels forming a strand from the base to near the apex (Fig. 
13) of these organs, and accompanied by a net work of ducts. 
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This structure recurred in nearly all the larger bracts exam- 
ined, the vessels, however, only in the larger, central laciniae, 
while the ducts could also be seen very plainly in the lateral. 
The simple, entire bracts (Fig. 11) were not seen to contain 
vessels or ducts. In other words these organs do exhibit a 
foliar structure, even if their shape is not exactly regular. 
Hairs containing vessels are well known, for instance in 
Drosera, but trichomes with anastomosing laticiferous ducis 
do not seem to be known; those of the Cichoraceae contain 
only a single duct, as shown by Solereder (p. 517. fig. 0.), 
being the direct continuation of the system of these ducts. 
The shape of these organs resembles that of the fringed apex 
of the lobes of the cyathium, besides the stipules in some of the 
species of the genus. We believe that they actually represent 
bracts, but not developed uniformly, some being simple, others 
laciniate, and broader, but otherwise of the same length 
throughout. In other words the term “bracts” seems correct, 
and subtending the axes bearing the stamens, the cyathium 
thus contains several axes, including that of the pistillate 
flower, and is consequently an inflorescence. 


EUPHORBIA IPECACUANHAE. 


A member of the section Tithymalus according to De Can- 
dolle (Prodromus XV: 101, 1866), and two forms are de- 
scribed “‘portulacoides”’ foliis infimis latioribus orbiculari-ova- 
tis saepe retusis (Pursh), and “gracilis” foliis lineari-lanceo- 
latis vel linearibus (Elliott.) Of these the former is E. por- 
tulacoides L. (Amoen, acad. 111:117, 1756), the latter HF. Ipe- 
cacuanhae L. (ibidem: 116). Gray has only E. Ipecacuanhae, 
but mentions the variation in foliage; on the other hand, the 
species is referred to the section “Tithymalus without stip- 
ules,” which is not correct, since stipules are actually present.’ 

With regard to the inflorescence the cyathia are arranged 
in cymes of the dichasium-type, passing, occasionally, into a 
monochasium. Variation in this respect may occur in the 
same specimen, in the basal and apical branches, but two 
characters remain constant: the long peduncle of the cyathium 


*Compare Merck’s Report: 1909, p, 115. 
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and the first rays of the inflorescence being developed from the 
axils of relatively small sessile, bract-like leaves, while all the 
upper leaves are larger and petiolate. The latter structure 
must be especially characteristic of E. Ipecacuanhae, for ac- 
cording to Pax, who describes the inflorescence of Euphorbia: 
“Die ersten Verzweigungen der Euphorbien-Inflorescenz 
geschehen durchweg aus der Achsel von Laubblattern und erst 
an den letzten Strahlen werden die Blattorgane etwas hoch- 
blattartig.” It is very different with regard to EF. Ipecacuan- 
hae, for in this species the very short, more or less subter- 
ranean, ascending stems bear only two or three pairs of small, 
scale-like leaves preceding the inflorescence. All the axes, the 
primary as well as the secondary and tertiary, are terminated 
by a long-pedunculate cyathium. According to Pax a pleio- 
chasium, dichasium and monochasium occur in the genus. 
The pleiochasium is rare in E.. Ipecacuanhae; it depends most- 
ly upon the development of three bracts, forming a whorl at 
the base of the primary or secondary cyathium, a “trichasium ;” 
Pax, however, uses the term pleiochasium, when more than 
two rays are developed. In some specimens the basal, partly 
subterranean leaves (two to five), were scattered, and each 
subtending a shoot terminated by a cyathium with two large, 
opposite leaves, while the apex of the main axis was termin- 
ated by a cyathium with three large, green leaves, from the 
axils of which three dichasia were developed. Specimens 
showing this ramification were unusually large and late 
blooming (June 14th.) 

Monochasia are not rare; they are as a rule, however, con- 
fined to the lateral shoots of first order, and are terminated 
by a cyathium with two opposite leaves, but of which only 
one leaf subtends a vegetative shoot. In inflorescences of that 
type, monochasium, the leaves at the base of the uppermost 
(secondary) cyathium are of very unequal size, the barren 
being the smaller. This structure may occur together with 
typical dichasia, dichasia throughout, in the same specimen, 
and even if such specimens were quite frequent, the majority 
of the inflorescences were true dichasia. Typically the leaves 
are opposite, but, as stated above, the lowermost leaves of the 
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main axis may sometimes be scattered; they are constantly 
much smaller than the succeeding, opposite. 

The shoots, numerous from the same rhizome, are pros- 
trate, but the cyathia are held in a vertical position. Char- 
acteristic of the species is the continued growth of the inter- 
nodes and the foliage after the fruit has matured, and they 
may be found perfectly fresh late in the fall. In the variety 
gracilis, for instance, the length of the first internodes may 
average only about four cm., and the leaves only ten mm. in 
length and six mm. in width at the time of flowering, while 
during the fall, the length of the whole shoot may average 
about 17 cm., and the leaves 5.5 cm. in length, and 6 mm. in 
width. The variety portulacoides is quite a large plant during 
the fall, the shoots attaining a length of 30 cm., the leaves 2 
cm. in width, and 4 em. in length. The normal time of flower- 
ing is, in this vicinity, April, but some years ago, we ob- 
served numerous specimens in full bloom as late as July; this 
was in a tract of cleared woodland. 

The seedling stage of Euphorbia Ipecacuanhae does not 
seem to be known, and we have never succeeded in finding 
this stage in nature, nor did any of the numerous seeds ger- 
minate, which we sowed, and kept in the open for more than 
a year. Young plants are not uncommon, however, and figure 
4 shows a specimen in the second year. The primary root 
is’ still persisting, but the primary shoot (St.) has died down 
to the ground; the little leafy shoot (S), shown in the figure, 
is developed from the hypocotyl of the seedling. It bears two 
alternate, scale-like leaves, and two pairs of opposite with 
distinct, green blades; these green leaves are conduplicate, and 
although being opposite, they are not decussate, and they are 
of a very unequal size. The position of the leaves is thus very 
different from that of the foliage of the mature plant, but 
agrees with a number of species of the section Anisophyllum, 
in which, however, the leaf-blade is oblique. A member of this 
section E. buxifolia Lam. has been described by Warming, and 
some figures are given of mature specimens, showing the sin- 
gular position of the leaves, opposite, but not decussate. 

Young specimens of E. Ipecacuanhae in the third year 


(figure 5) show the persisting primary root (R), the scar _ 
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from the hypocotyl, a withered stem (St.) from the preceding 
year, and a shoot (S) with two alternate scale-like, and two 
opposite, green leaves of very unequal size, showing the same 
position as those of the younger specimen, described above. 
The beginning formation of a pseudo-rhizome may be seen 
from this figure (Fig. 5), where the basal internodes of the 
shoot from the preceding year have increased in thickness, 
and a bud, developed in the axil of a scale-like leaf, may de- 
velop into an aerial shoot in the course of a year or so. Large, 
mature specimens resemble this stage; the primary root per- 
sists, and all the aerial shoots proceed from the very short 
stem-portions close to the crown of the root, but none from the 
primary root itself. 

When the plant reaches the flowering-stage, apparently 
in its fifth or sixth year, only one aerial shoot is developed, 
consisting of a subterranean axis of two to three very short 
internodes with scale-like leaves, of which the two uppermost 
subtend two aerial shoots, terminated by dichasia each with 
an apical, central cyathium. The cyathium of first order 
generally aborts, or fades away early. The green leaves of 
such spimens are opposite, but of very unequal size, both 
fertile, however. As regard the rhizome itself, this is vertical, 
and represented by a series of internodes with the scale-like 
leaves subtending small, ascending shoots of a pale, withish 
color, which are to develop into aerial shoots during the next 


‘season. This subterranean axis thus represents the base of an 


aerial shoot, and has become pulled down into the ground by 
means of the primary root being contractile. In large mature 
specimens numerous aerial shoots form dense clusters, depend- 
ing on the profuse development of axillary shoots from the 
subterranean stem-portions, and some of these shoots may 
even ramify, while still buried deeply in the ground. 

As mentioned above Euphorbia Ipecacuanhae has a flower- 
ing and a purely vegetative stage. Of these the latter may be 
generally observed in the latter part of June or in July, last- 
ing until late in the fall, when all the stems die down to the 
ground. The leaves increase considerably in size, and the in- 
ternodes in‘length. At this stage the branches of the second 
order have forked repeatedly, each bearing about seven vege- 
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tative shoots, the uppermost terminated by a small cyathium, 
which seldom develops any flowers. It is interesting to notice 
that the biennial Euphorbia conmutata Engelm. shows a simi- 
lar vegetative stage, but preceding the floral. In this species 
the seeds germinate during the summer, and the hibernating 
stage is fully developed in October. The seedling develops a 
system of relatively long, leafy shoots, the apical buds of which 
remain dormant throughout the winter. At this stage the 
leaves are long-petioled, obovate, and of a reddish color, while 
those of the flowering stage are green, roundish, and sessile. 
In the succeeding spring the foliage withers, and the stems 
bend down to the ground, though without rooting. The apical 
buds then grow out into erect shoots, terminated by inflores- 
cences. It was this peculiar habit that induced Engelmann 
to name the species “commutata.” 

Regarding the structure of the cyathium of EF. Ipecacuan- 
hae the glands of the involucre lack appendages, but the mar- 
gin is very thin and of a greenish color; the apex of the in- 
volucral lobes is very distinctly fringed, thus reminding some- 
what of the bracts, described above. Furthermore the minute 
stipules show a similar structure. 


EUPHORBIA COROLLATA L. 


In the section Tithymalopsis, to which the species belongs, 
only the uppermost stem-leaves are whorled or opposite; the 
leaf-blade is equal at the base, not oblique, and the cyathia are 
arranged in a large, umbelliform inflorescence. Euphorbia 
coroliata is a tall perennial plant, the usually simple stem at- 
taining a height of from four to ten dm. The leaves are scat- 
tered from the base of the stem to the whorl, subtending the 
rays of the inflorescences; of these the primary three to seven 
rays are again two- to five-forked. The cyathia are short- 
peduncled as compared with EF. Ipecacuanhae, and the glands 
have large, white appendages (appearing like petals.) It is 
a habit strikingly different from that of EF. Ipecacuanhae, but 
the deep root shows about the same form. 

The composition of the inflorescence, or let us say, the 
arrangement of the cyathia, varies to a very great extent, and 
especially when lateral flower-bearing stems are developed 
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from the axils of the scattered leaves beneath the apical whorl 
of three to seven leaves, subtending the terminal inflorescence, 
Pleiochasia are.common in this species; the primary five-rayed 
inflorescence may pass into*trichasia of second, and dichasia 
of third order. The cyathium terminating the ray of first 
order frequently aborts; when developed, the peduncle is quite 
long, and much longer than those of the lateral rays. Mono- 
chasia occur also, notably in the uppermost rays. The sim- 
plest type of inflorescence may be observed in specimens, 
where the main, the primary axis has failed to develop, thus 
all the cymes are produced from the axils of the scattered 
leaves. It may be described as follows: Each of these lateral 


stems begins with a series of scattered leaves, up to eight, and . 


becomes terminated by a whori of three leaves. A lateral ray 
develops from the axil of each leaf, becoming terminated by a 
long-peduncled cyathium, while no cyathium is developed in 
the center of the primary whorl. These lateral rays have only 
one pair of leaves, subtending lateral rays of the same struc- 
ture. We have thus a trichasium passing into dichasia of 
very regular composition. In specimens of that kind the rays 
of the inflorenscence do not bear any scattered leaves preced- 
ing the opposite. In normally developed specimens, however, 
the main stem may be the only one represented, and it is 
terminated by a whorl of leaves, most frequently four to five. 
These subtend four to five rays, none of which may be ter- 
minated by a long-peduncled cyathium; the cyathia appear 
first in the rays of second or third order, and are relatively 
short-peduncled; the originally four- to five-rayed inflores- 
cence passes in such specimens into dichasia or even mono- 
chasia, which fork again in the same manner. Regarding the 
cyathia themselves they are in similarly rich-flowered speci- 
mens frequently purely staminate, mixed with a smaller num- 
ber of androgynous. 

Some large specimens with a whorl of six leaves, subtend- 
ing six rays, showed the following ramification: one ray be- 
came terminated by a whor!] of four leaves, the remaining five 
by a whorl of three; these rays of second order bore from one 
to two scattered leaves preceding the terminal whorls of 
three or four. Sometimes the habit of the species may resem- 
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ble that of E. Ipecacuanhae, branching already from near the 
root, but each shoot bearing many scattered leaves preceding 
the whorled. In such specimens the rays of various orders 
may be terminated by whorls*of four to five leaves preceded 
by several scattered ; these scattered leaves in the inflorescence 
subtend neither cyathia nor lateral rays. 

The amply ramified inflorescence is thus characteristic of 
E. corollata, besides the occurrence of scattered, barren leaves 
in the inflorescence itself ; such leaves were not observed in EF. 
Ipecacuanhae, where all the leaves from the bifurcation up- 
wards are normally opposite, very seldom in whorls of three. 
Moreover the stems and the leaves are frequently hairy frome 
long, pointed, pluricellular (in one row) hairs. The cyathia 
contain frequently only staminate flowers; the bracts of these 
are hairy like those of E. Ipecacuanhae, but mostly simple, 
seldom bi-cleft; they contain laticiferous ducts, forming a 
dense net work, but no vessels were observed. The apex of the 
bracts is clavate, somewhat more slender than in the former 
species. 

Euphorbia corollata has no purely vegetative stage suc- 
ceeding the flowering; the stem above ground withers com- 
pletely in the early fall, when the fruit has matured. We re- 
gret to say that we have, so far, never been able to detect the 
seedling-stage, and indeed none of the early stages of this 
species, although being frequent and abundant. Such is the 
case, however, of many other perenial herbs, while the annuals 
may be found at the seedling stage in large numbers. 


EUPHORBIA MARILANDICA GREENE. 


In typical E. Marilandica (Fig. 1) the appendages of the 
glands are quite broad (Fig. 7) and white, thus the cyathia re- 
semble those of EF. corollata, but are much smaller. A pecu- 
liar form with the appendages white, but much narrower, oc- 
curs in this vicinity, and may be named forma albo-marginata 
(Fig. 8); they are strikingly different in habit, however. 
Of these the typical is identical with EF. arundelana Bartlett. 

The earliest flowering specimens of typical E: Marilandica 
were collected in the latter part of May, in gravelly soil, in 
open thickets of Sassafras. The height of the erect aerial 
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stem is about 30 cm.; the first six leaves are scattered, grad- 
ually increasing in size from the base upwards. Then follows 
a whorl of three leaves of almost equal size, and larger than 
the scattered, surrounding a long-peduncled cyathium, ter- 
minating the stem,and subtending three rays with long inter- 
nodes; two of these rays are terminated by a cyathium and 
two opposite leaves, while the third bears a whorl of three 
leaves, subtending a trichasium with central, terminal cyathia. 
In other words the main stem resembles that of E. corollata 
with the several leaves scattered, and terminated by a whorl of 
three leaves, subtending three rays, passing into trichasia or 
edichasia; all the cyathia are long-peduncled, however, but the 
foliage as well as the stem are hairy. Only one of the cyathia 
of first order, and two of second order contained a pistillate 
flower. In specimens from the same locality, but collected in 
June (Fig. 2) the stem averages a height of about 35 cm., and 
branches from almost the base, like E. Ipecacuanhae, besides 
that the stems and leaves are perfectly glabrous. These speci- 
mens bore very small, opposite leaves, almost scale-like, at the 
base .of the three primary rays, while the succeeding were 
large, green, in whorls of three on the two branches, but op- 
posite on the third one. The ramification continued as mono- 
or dichasia, the former being the prevalent. In a specimen 
growing in sandy soil at the border of a cleared woodland, 
where E. Ipecacuanhae occurred in great abundance, three 
flowering stems, all from the same root, were examined during 
the months of June and August. The stem collected in June 
(18th.) measured 39 cm. in height, and was branched from 
close to the soil, but the main stem had not developed. Two 
shoots had developed from the base of the main stem, and they 
were not opposite. They were of a very different length, the 
basal only half as long as the upper, but both showed a series 
of four to five scattered leaves, preceding a whorl of five, 
much longer, and each subtending a lateral ray. A central 
cyathium, long-peduncled, was only observed on the lower 
stem. But common to both stems were the regular succession 
of dichasia with central cyathia, some of which had developed 
' young fruits. This stem thus showed a series of scattered, 
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barren leaves preceding a pleiochasium (5 rays), passing into 
dichasia. 

Another stem, collected early in August, showed an erect 
stem, 16 cm. in height, bearing four scattered leaves, two of 
which subtended small vegetative shoots, and preceding a 
whorl of three very large leaves, subtending a trichasium. One 
of the rays of the trichasium, however, passed into monocha- 
sia, while the two others began with dichasia passing into 
monochasia at the apex. Several immature fruits were ob- 
served upon this stem. We have thus in this stem, from the 
same root as the preceding, an approach to the habit of LE. 
corollata, the stem being leafy, erect, and tall before the in- 
florescence begins. 

A third stem, collected late in August, measured about 20 
em. in length, but was profusely branched in the apical part of 
the rays. Two forks were developed close to the ground, each 
with a single leaf preceding the fork of second order, and 
these secondary forks began as trichasia passing into numer- 
ous dichasia, the apical with a foliage consisting of very small, 
narrow bracts; the cyathia had dropped. One to several scat- 
tered leaves were thus preceding the inflorescence in these 
three stems; the primary inflorescences were developed from 
whorls of three to five large leaves, and they passed into mono- 
or dichasia ; the main stem was long or. very short. 

When we removed the third stem, no others were left, and 
much to our surprise a fourth shoot developed very soon after 
and bloomed in the middle of September. It was rather low, 
and both stems and leaves were hairy as in E. corollata; being 
forked close to the surface of the soil the habit, however, re- 
minded of E. Ipecacuanhae. The main stem was five cm. in 
height terminated by a long-peduncled cyathium with a large, 
but immature fruit, and two opposite leaves of small size, sub- 
tending two rays. Each of these rays was terminated by a 
cyathium and a whorl of three large leaves subtending tri- 
chasia, passing into dichasia. Beneath this terminal inflores- 
cence, three shoots had developed from the basal, mostly 
opposite, leaves of the stem. One of these three shoots was . 
terminated by a long-peduncled cyathium with two opposite 
leaves, subtending two rays bearing three to five scattered 
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leaves preceding a whorl of three leaves, large, but of unequal 
size, and subtending only two lateral rays with dichasia. The 
two other shoots began directly with a series of scattered 
leaves (mostly four) preceding a trichasium with a central 
cyathium ; the apical inflorescences were, also, in these dicha- 
sia. Thus in the inflorescence itself this late developed shoot 
showed some of the characteristics of E. Ipecacuanhae and 
some others of E. corollata, all united upon one single shoot 
with hairy stem and leaves, and developed from the same root 
as the three stems described above. 

The cyathia of typical Euphorbia Marilandica contain most 
often only staminate flowers with the bracts simple, seldom 
bicleft. 


EUPHORBIA MARILANDICA 
FORMA ALBO-MARGINATA. 


We found this form in the first week of June, growing in 
sandy soil, in a cleared woodland (Pinus), associated with E. 
Ipecacuanhae and typical FE. Marilandica. About twenty stems 
were developed from one root, and their length averaged about 
30 cm.; they were ascending, and several of the basal cyathia 
bore matured fruits (Fig. 3) with germinative seeds of the 
same structure as those of E. Ipecacuanhae. All the stems 
showed the same type ‘of inflorescence: forking close to the 
surface of the soil with the first pair of opposite leaves much 
smaller than the succeeding (as in E. Ipecacuanhae) , subtend- 
ing dichasia with central, long-peduncled cyathia, and with 
the ultimate rays passing into monochasia, or repeating the 
first type, dichasia; all the internodes were considerably longer 
than in the typical plant, and the cyathia, especially the basal, 
long-peduncled. As mentioned above the appendages of the 
glands are white but much narrower than in the typical plant 
(Fig. 8); the bracts of the staminate flowers are broad- 
er and much more hairy than those of the typical plant; they 
are mostly entire, seldom three-cleft; ducts as in EL. Ipecacuan- 
hae, but no vessels were observed. The pistillate flower was 
well developed in most of the cyathia. 

But neither the typical plant nor the forma albo-marginata 
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have any purely vegetative stage succeeding the flowering; the 
stems and the foliage wither during the early fall. 

In comparing the large material which we had collected 
of these plants the structure of the inflorescence, or to be 
more correct the arrangement of the cyathia varied only so 
far as concerns the number of rays. The cyathia themselves 
exhibited a marked difference with regard to the relative 
length of the peduncle; the development or non-development 
of appendages to the glands; the width of these appendages, 
and finally the structure of the bracts of the staminate flowers. 
The foliage showed also some certain modifications as to the 
size of the leaves subtending the rays; the presence or absence 
of scattered leaves upon the shoots or upon the rays, preceding 
the forks of first or second order as in the late blooming spe- 
cimen of E. Marilandica. Taking these points into considera- 
tion, the results of the comparison may be summarized as fol- 
lows: 

Euphorbia corollata: pleiochasia are frequent; the primary 
three- to seven-rayed umbel passes into pleio- or trichasia fol- 
lowed by dichasia, seldom by monochasia. Scattered leaves, 
glabrous or hairy, precede the whorled, which subtend the rays 
of first order, and sometimes also those, which subtend the 
secondary rays. Cyathia relatively short-peduncled, except — 
sometimes the basal, those of first order. Appendages of the 
glands large, white. Bracts of the staminate flowers mostly 
simple and slender, seldom bicleft, densely covered with long 
hairs, and containing laticiferous ducts, but no vessels. The 
tall stem and foliage often hairy from long, pointed, pluri-cel- 
lular hairs (one row.) 

E. Ipecacuanhae: trichasia are rare: dichasia much more 
frequent than. monochasia. Cyathia long-peduncled. Glands 
déstitute of appendages. Bracts of the staminate flowers fre- 
quently laciniate (five-cleft), seldom simple, densely covered 
with long hairs, and containing ducts as well as tracheae. The 
short stem, and foliage glabrous, no scattered leaves in the 
inflorenscence, seldom at the base of the main stem. 

Typical E. Marilandica: Trichasia as well as pleiochasia 
(5 rays) not uncommon, passing into mono- or dichasia, the 
latter being the most frequent. Cyathia long-peduncled. 
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Glands with broad white appendages. Bracts of the staminate 
flowers simple, seldom bicleft, much less hairy than in the 
former two species, containing ducts, but no vessels. Stem 
more or less developed, mostly glabrous like the foliage, or 
hairy in the earliest and latest blooming specimens. Scattered 
leaves occur sometimes upon the rays themselves. 

Forma albo-marginata: Dichasia the most frequent, pass- 
ing, sometimes, into monochasia. Cyathia long-peduncled. 
Glands with white, narrow appendages. Bracts of the stami- 
nate flowers broader and more hairy than in the typical plant, 
mostly simple, seldom three-cleft ; ducts as in E. Ipecacuanhae, 
but no tracheae. Stem short, glabrous like the foliage. No 
scattered leaves were observed. 

To these structural differences may be added, that no fully 
developed fruits were found in typical E. Marilandica, and the 
pistillate flower was absent from many of the cyathia. In the 
forma albo-marginata, on the other hand, the pistillate flower 
was well represented; mature fruits with germinative seeds, 
of the same structure as those of E. Ipecacuanhae were found 
in several specimens. This particular form thus constitutes 
a transition from E. Ipecacuanhae to typical E. Marilandica; 
in habit it simulates E. Ipecacuanhae, but the white append- 
ages indicate an approach to typical E. Marilandica, besides to 
E. corollata. Typical E. Marilandica is sterile, so-far as we 
know; the habit fluctuates between that of EZ. corollata and E. 
Ipecacuanhae; the appendages resemble those of E. corollata, 
but the cyathia are constantly long-peduncled as in E. Ipeca- 
cuanhae... The stem and foliage is sometimes hairy as in E. 
corollata. Two characters of importance are possessed by E. 
Ipecacuanhae alone: the bracts of the staminate flowers con- 
taining vessels, and the plant exhibiting a well marked vege- 
tative stage succeeding the flowering; during this vegetative 
stage the internodes increase considerably in length, as well as 
the leaves in length and width, persisting until very late in the 
fall, thus remaining active for a much longer period than the 
axis and foliage of EF. corollata and E. Marilandica. In this 
particular respect Ipecacuanhae simulates commutata, a 
biennial species of very remote relationship, but with a hiber- 
nating, vegetative stage preceding the flowering. 
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INTERNAL STRUCTURE OF THE VEGETATIVE 
ORGANS. 


THE LEAF. 


Euphorbia Ipecacuanhae: Structure unifacial, the stomata 
being distributed over both faces of the blade, and the chlo- 
renchyma consisting of a palisade tissue on both faces, en- 
closing a more open pneumatic tissue of roundish or oblong 
cells. Lateral cell-walls of epidermis almost straight. Lati- 
ciferous ducts abound in the chlorenchyma, frequently extend- 
ing to the epidermis, forming a dense net-work beneath this. 
Midrib with a large water-storage-tissue on both faces, sur- 
rounding the mestome-strands, five in the lower half of the 
leaf, but only a single above; stereome very thin-walled, form- 
ing an arch outside the leptome. No collenchyma was ob- 
served. 

E. corollata: Lateral cell-walls of epidermis prominently 
undulate, especially on the dorsal face of the blade. Pluricel- 
lular, pointed hairs abound, especially on the lower face, but 
not in all specimens. Midrib with hypodermal collenchyma on 
the dorsal face; collenchyma occurs also in the margin of the 
blade. Otherwise the structure is identical with that of E. 
Ipecacuanhae. 

E. Marilandica and forma albo-marginata: Lateral cell- 
walls of the epidermis slightly undulate on both faces; pluri- 
cellular, pointed hairs as in E. corollata, but not in all speci- 
mens. Structure otherwise as in E. Ipecacuanhae. 

The foliar structure of E. Marilandica thus shows some 
features in common with E. corollata: the undulate, lateral 
cell-walls of the epidermis, besides the occasional development 
of hairs, but otherwise the structure agrees better with that 
of EF. Ipecacuanhae. Regarding the structure of the inter- 
nodes the habit of these species is so different, that none of 
the internodes are actually comparable. When we finally 
append a brief comparison between the structure of the pedun- 
cle, which bears the cyathium, and the axis of the fruit, this 
is for the purpose of defining, whether this axis simply repre- 
sents a gynophore or a real peduncle. 

E.. Ipecacuanhae: Peduncle of the cyathium compressed, 
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glabrous; cuticle thick, smooth; outer cell-wall of the epider- 
mis moderately thickened; hypodermal stratum of cortex 
slightly collenchymatic; the inner three strata of round cells, 
filled with chlorophyll; the innermost five to six strata with 
very little chlorophyll, traversed by laticiferous ducts, and 
several cells contain raphides. There is no endodermis, but 
a closed sheath of three to four layers of thin-walled stereome. 
Stele of about ten mestome-strands with a few layers of inter- 
fascicular cambium and libriform. Ducts numerous in the 
stereome. Pith compressed, containing a little starch and 
ducts, solid, not hollow. Axis of a large fruit: cylindric; cuti- 
cle, epidermis and hypodermal cortex as above; cortex of six 
strata of roundish cells, containing chlorophyll; stereome as 
above; stele of six mestome-strands, three broad strands alter- 
nating with three narrower. Pith as above. 

E. Marilandica forma albo-marginata: Peduncle of the 
cyathium cylindric; stereomatic sheath thicker than in the 
former species, structure otherwise the same. Axis of a large 
fruit shows the same structure as in E. Ipecacuanhae. 

Typical E. Marilandica: Peduncle of the cyathium almost 
cylindric, very slightly compressed; epidermis and hypoder- 
mal collenchyma as in FE. [pecacuanhae; cortex of only six 
strata with laticiferous ducts; stereome as more or less isolated 
strands of two to three layers covering the leptome of the ten 
mestome-strands; libriform as a continuous sheath through 
the stele; ducts numerous in the stereome; pith very narrow. 
Axis of a small fruit as in E. Ipecacuanhae. 

E. corollata: Peduncle of the cyathium cylindric; cuticle 
very thick, and outer cell-wall of epidermis much thicker than 
in any of the other species; cortex of three to four peripheral 
collenchymatic, and three to four inner strata containing 
chlorophyll; stereome as isolated strands with many ducts 
covering the leptome of the twelve mestome-strands, repre- 
senting two sizes, alternating with each other; libriform as a 
continuous sheath; pith solid, not hollow. Axis of a large 
fruit: cylindric, cuticle and epidermis as in the peduncle of 
the cyathium; hypodermal stratum of cortex collenchymatic, 
the inner five to six strata containing chlorophyll; stereome as 
isolated arches of one to two strata covering the leptome of 
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the twelve mestome-strands, which show the same structure 
as in the peduncle of the cyathium; ducts numerous in cortex 
and stereome; pith solid. 

The structure of the peduncle of the cyathium and of the 
axis of the fruit is thus very uniform in these species, but 
some deviations do occur, by which E£. corollata may be readily 
distinguished from the others. Euphorbia Marilandica agrees 
much better with E. Ipecacuanhae so far as concerns the in- 
ternal structure. Considering the structure of the axis of the 
fruit, this is in all respects so similar to the structure of the 
peduncle of the cyathium, that it must also be regarded as a 
“peduncle” from an anatomical point of view. We have seen 
no other modifications than the cortical parenchyma being a 
little broader in the peduncle of the cyathium. All the tissues 
show identically the same arrangement in both peduncles. 

In some of the Caryophyllaceae, for instance in Silene, 
the corolla, stamens and ovary are raised above the calyx, 
upon a lengthened internode “gynophore,” and in certain spe- 
cies of Gentiana the capsule is stipitate. We have examined the 
structure of the gynophore in Silene dichotoma Ehrh., and the 
stipe in Gentiana Andrewsii, and compared the structure 
with that of the stem in these species, in order to find out how 
far the various tissues might become modified. In Silene a 
young lateral branch of the inflorescence shows the fol- 
lowing structure: Cuticle thick smooth; outer cell-wall of 
epidermis thick; cortex of three compact strata with chloro- 
phyll surrounding a broad zone of typical collenchyma in about 
ten strata, bordering directly upon the leptome of the four 
mestome-strands. There is no interfascicular cambium, the 
pith extending to the collenchyma. Pith very broad. In the 
gynophore the cuticle and epidermis show the same structure 
as in the stem, but the cortex shows the cells of the seven lay- 
ers arranged very regularly in radii, and there is no collen- 
chyma; moreover the stele is triangular in cross-sections, and 
contains six mestome-strands, three larger alternating with 
three much thinner; pith narrow. Characteristic of the 
structure of the gynophore is thus the radial arrangement 
of the cells in the cortex, the absence of collenchyma, and the 
triangular stele. 
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In Gentiana the internodes of the inflorescence are cylin- 
dric; cuticle thick, but smooth; outer cell-wall of epidermis 
very thick, and showing many layers; hypodermal stratum 
of cortex slightly collenchymatic, the inner six to seven strata 
with relatively wide intercellular spaces. There is no endo- 
dermis and no stereomatic pericycle, but a closed sheath of 
thin-walled collenchyma in two layers surrounds the cylindric 
stele of a compact mass of bicollateral mestome-strands; pith 
thin-walled, of ordinary parenchymatic structure. In the stipe 
the outline is pentagonal ; the cuticle is thin, and the epidermis 
thin-walled. Viewed in cross-sections the cells of the epider- 
mis and of the adjoining two strata of the cortex show the 
shape of typical palisade-cells, while the inner part of the cor- 
tex is of ordinary parenchyma cells in about eight strata, bor- 
dering on the pentagonal stele of five thick mestome-strands 
alternating with three much thinner, making a total of twenty 
strands; the pith shows a very peculiar structure, the cells 
being long (in cross-sections), slightly branched, and forming 
an open network. Characteristic of the stipe is thus the 
palisade-structure of the epidermis and the peripheral cortex, 


the absence of collenchyma, and the peculiar, very open paren- 
chyma of the pith. In other words there is a well marked 
difference between the structure of the gynophore and the 
stipe on the one side, and the stem on the other, in no wise 
comparable to the slight modifications in structure, observed 
in the peduncles of cyathium and fruit of Euphorbia. 
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EUPHORBIA MARILANDICA GREENE. 


SUMMARY. 


Typical Euphorbia Marilandica was seldom observed to develop fruits, 
and the seeds were not germinative. The habit and the white appendages 
of the glands agree sometimes better with EF. corollata, than with E. Ipe- 
cacuanhae besides that the stem and foliage are sometimes hairy; the 
internal structure, on the other hand, reminds more of E. Ipecacuanhae. 
The forma albo-marginata makes an approach to E. corollata by the 
narrow, white appendages, but the habit is that of E. Ipecacuanhae. 
We feel inclined to believe that E. Marilandica represents a hybrid 
between E. corollata and E. Ipecacuanhae, even if the time of flowering 
is so very different, the former blooming much later than the latter. 
But as stated above E. Marilandica grows especially in or near cleared 
woodlands, and is always associated with E. Ipecacuanhae. Some few 
years ago we had the opportunity to see the very first vegetation that 
appeared after the clearing of some woodland (mostly Pinus) near 
Clinton. There were many specimens of E. Ipecacuanhae, and they 
were in full bloom as late as July, thus cross-fertilization with E. corol- 
lata might readily be effected. No doubt FE. Ipecacuanhae had persisted 
in the soil, in a dormant stage, for the rhizomes were as deep as 26 cm. 
beneath the surface. Similar instances we have observed before, notably 
in plants multiplying by root-shoots, Chamaenerium angustifolium, 
Convolvulus spithamaeus, etc. 

Regarding the morphological interpretation of the cyathium in 
Euphorbia as defined by Robert Brown, but indicated already by La- 
marck and de Jussieu, and more fully elaborated by Roeper, Wydler 
and Warming, this interpretation has been generally accepted in spite 
of the objections raised by Payer, Baillon and R. Pedersen. According 
to the last author, the main point depends upon whether the cyathium 
contains only one or several axes; in the former case it would represent 
a flower, in the latter, as defined by Robert Brown, an inflorescence. 
When Pede®sen insisted that it had never been proved, that it contains 
more than one axis, he baséd this opinion upon the actual fact that 
no direct proof had been offered, so far, to the effect that the small, 
hyaline scales in the cyathium were true leaves “bracts.” We have 
shown in the preceding pages that these organs contain vessels and 
laticiferous ducts, thus their foliar nature can not very well be dis- 
puted. Strange to say, Roeper must have seen the tracheae, for in his 
Enumeratio p. 39, where he describes the “folia, bracteac auct,’” he 
writes: “Semper fere enervia sunt;” he must have seen some, for 
otherwise he would not have written “fere.” Thus so far as concerns 
the staminate flowers they are more or less distinctly subtended by real 
bracts, and concerning the peduncle, which bears the female flower, this 
shows the typical, anatomical structure of an axis, when compared 
with the peduncle of the cyathium. Consequently the cyathium repre- 
sents an inflorescence, one of the most complicated known, and com- 
posed of the very simplest type of flowers. 
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EUPHORBIA MARILANDICA GREENE. 


EXPLANATION OF PLATES. 
PLATE 1. 
Euphorbia Marilandica Greene; natural size. 
Same species; natural size. 


Same species forma albo-marginata; a cyathium with ma- 
ture fruit, enlarged. 


Euphorbia Ipecacuanhae L.; young plant in its second year; 
S—leafy shoot with two pairs of opposite, conduplicate leaves; 
St—the withered hypocotyl; R—the primary root; natural 
size. 

PLATE 2. 
Euphorbia Ipecacuanhae L.; young plant in its third year; 
S—leafy shoot; St.—withered stem from the preceding year; 
R—the primary root; X 2. 


Same species; a cyathium; enlarged. 


E. Marilandica; gland with appendage; enlarged. 


Same species forma albo-marginata; gland with appendage; 
enlarged. 


E. corollata L.; gland with appendage; enlarged. 
(Figures 7-9 are drawn in the same scale.) 


E. Ipecacuanhae; bract with five laciniae from the male in- 
florescence; X 90. 


Same species; one of the thin, entire bracts from the male 
inflorescence; X 90. 


Part of the bract (fig. 10) showing laticiferous ducts; X 112. 


Apex of same bract showing two spiral vessels; X360. 
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The Story of the Diamond. 


H. D. CRIDER, University of Kentucky. 


Man becomes a very complex organism when we attempt 
to analyze his different qualities, but, after all, he is only the 
sum total of these several qualities. One of the inherent traits 
of the human is the love of the beautiful. This love is 
often dormant and is even apparently lacking in some people, 
but is generally brought to light in everyone in little insig- 
nificant acts which pass almost unnoticed. This quality is a 
hereditary one which was gradually developed during those 
ages of antiquity while our forefathers were developing the 
other human traits which are common to man today. 

During those hazy ages of the past, this love for the beau- 
tiful in our ancestors was naturally limited to admiration of 
the concrete aspects of nature which surrounded them. Sculp- 
ture and art were not yet developed. The majestic hills, the 
trees, the birds, and the shimmering sheets of water comprised 
the art of the pre-historic man. ; 

Among the things which excited the fancy and speculation 
of these first men were the’ glittering and brightly colored 
stones which they found in the gravel and sands of river beds. 
Few of the things of nature surrounding him could inspire a 
feeling of awe and wonder like these little bits of stone. The 
ecstacy of a modern lady when she beholds the glittering crea- 
tion on her finger is but an outgrowth of this primitive in- 
stinct. We can but speculate on the feelings of the wild 
savage who picked up for the first time the sparkling stone 
from the sand at his hut door, and the time of this important 
event cannot even be estimated, but the very fact that the 
earliest historical man valued them highly proves that this 
event dates back far into the gloomy ages of antiquity. 
~ India, the land where one of the oldest civilizations devel- 
oped, holds the honor of producing the first authentic dia- 
monds. India was, therefore, regarded as the natural home 
of the diamond. Traditions of this land are replete in diamond 
lore, and these date back to the time before the exploits of 
Achilles, before Troy. 
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The name “diamond” comes from the Greek word “ada- 
mas” which means “the unconquerable.” This name was 
probably applied to the stone because of its great resistant 
power. The change of “adamas” into the word “diamond” is 
thought to have come from prefixing to it the Italian word 
“diafano.” Garcia de Orta, a Portuguese physician employed * 
by the viceroy of Goa, was the first to describe diamonds. 

Eight localities of India are shown by tradition or authen- 
tic reports to have produced diamonds. These are Harma (Him- 
alayas), Kistna and Godavari (Golconda), Saurashta (Surat), 
Paunda (including the Chutia Nagpur province), Kalinga 
(between the OrisSa and the Godavari rivers), Kosala (mod- 
ern Berar), Vera Ganga (the Wemganga,) and Saubira (be- 
tween the Sarhund and Indus rivers). 

Along the banks of the Kistna and Godavari rivers is the 
Golconda of tradition. Golconda, or the kingdom of Golconda, 
was a loose term applied by foreigners and travelers to this 
general region of which Golconda was the capital. This terri- 
tory early came under the control of the Nizam of Hyderabad 
and was included in the Madras Presidency. It was the rich- 
est diamond field of India and it is a reputed-source of the 
famous Koh-i-noor, Regent, and Great Mogul diamonds. Jean 
Baptiste Travernier, a French gem merchant, visited the Gol- 
conda between 1638 and 1665. He says shallow pits were sunk 
and the gravel was excavated and crushed in walled inclosures. 
Water was then poured over the crushed rock, after which it 


‘ was sifted in baskets and sorted by hand. Buying and selling 


was conducted at this period by young children. Sporadic 
mining was carried on here for centuries. Travernier found 
sixty thousand workers in 1665 in the Gani-Coulour mine 
which had already been worked for one hundred years. This 
mine has probably been identified with the modern Kolur 
mine on the Kistna river, “Gani” being simply a slight change 
of the Persian word “Kani” or “mine of.” 

Next in importance to the mines of Golconda was the dia- 
mond field of Sambulpur between the Mahauadi and Brahmini 
rivers. Here the stones were found chiefly along the course of 
the Mahouadi in a stratum of tough clay and pebbles stained 
reddish by iron oxide. The diamonds were  remark- 
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able for their purity and beauty, although no very large 
crystals have been found here. During the dry season thous- 
ands of villages including men, women and children, made the 
search for diamonds. The men dug the diamond-bearing 
ground from the river banks with picks, and the women 
separated the diamonds from the clay with “dears.” These 
“dears” were shovel shaped boards, about five feet long, with 
ridged sides and a hollow center. After slightly tilting it, 
water was poured in on one side and allowed to wash away 
the clay and coarse gravel, leaving the gold and diamonds to be 
picked by hand from the fine gravel. This field was the most 
ancient in India, but was not worked after 1850. 

At Panna the diamond-bearing conglomerate was buried 
under a cover of heavy ground, sometimes thirty feet thick, 
necessitating laborious digging. To reach the diamond strata 
large pits were dug, and, as there was no drainage, the labor- 
ers were sometimes forced to work in water knee deep during 
the rainy season. The conglomerate was broken up and 
hauled to the top of the pit by hand, after which it was picked 
for diamonds. The stones of Panna are graded into four 
divisions: (1) the clear and brilliant stones are called ‘“Moti- 
chul;” (2) those of greenish cast are called “Mansk;” (3) 
those yellow are called “Panna;’ (4) those sepia colored are 
called “Bunsput.” 

With the expansion of Greek trade the precious stones of 
the Orient began to pass into Europe. Herodotus, 484 B. C., 
was the first of the early Greek writers to mark the displays 
of precious stones in the palaces and temples of Eastern 
kings. He mentions the signet rings of Darius and Polycrates 
and the emerald column in the Temple of Hercules in Tyre. 
Thus the riches of the Orient gradually became known to 
Europeans. The conquests of Alexander the Great acquainted 
the Greeks with the precious stones of India as well as those 
of Persia and Turkey. Alexander’s successors long retained 
possession of many of the most valuable spoils of his con- 
quests, among which are many precious stones. 

With the spread of the Roman Empire the spoils of the 
whole Eastern world flowed into the city of Rome. Especially 
after the victory of Pompeii over Mithratates was there a pro- 
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fusion of precious stones in the city. Pliny wrote thus: “We 
drink out of a mass of gems crusting our wine bowls, and our 
drinking cups are emeralds.” 

Gems began to be used for studding the mountings of pic- 
tures, and for the ornamentation of statuary, and for the 
decoration of arms and trappings, as well as for personal 
adornment. During all this time not much is said of the dia- 
mond. The uncut diamond is not so attractive a stone as were 
many others then known. It is supposed that the extreme 
hardness of the stone prevented its extensive use. There was 
no scientific cutting of facets in diamonds to improve bril- 
liancy until the fifteenth century, and even then the propor- 
tioning was so poor that much of their latent brilliancy was 
left undeveloped. The Indian lapidaries cut stones in this un- 
scientific manner and it was not until 1465 when Louis de 
Berguem of Bruges re-cut the Beau Sancy that the art of 
modern cutting began. With the improved cutting method 
the demand for diamonds grew enormously and prospectors 
penetrated every remote locality in search of diamond-bear- 
ing soil. 

The Brazilian diamond fields were discovered in 1729. The 
diamonds were first found in river sands which were being 
washed for gold, but the gold miners did not attach much im- 
portance to the glittering crystals. A monk who had seen In- 
dian diamond mines was the first to recognize them as dia- 
monds. Immediately after the discovery of the fields the king 
of Portugal took possession of all of them. 

These river sands, while still important diamond pro- 
ducers, have given place to upland deposits. The origin of 
these stones is not well understood. They do not appear \to 
have originated in eruptive rocks. They were formerly 
thought to be constituents of a quartz shist, but are now 
thought by Orville A. Derby, late Director of Geological Com- 
mission of Brazil, to be formed from the carbon in phyllites of 
the region by intrusion into them of pegmatite dikes. 

In 1851 the first discovery of diamonds in Australia was 
made in alluvial deposits near Bathhurst. They have since 
been found at Mudgen, Bingara, and Inverell in New South 
Wales. In 1905 a stone weighing 29 carats was found near 
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Mount Merong. They have also been found at Eschunga in 
South Australia; Beechworth, Arena, and Melbourne in Vic- 
toria; Freemantle and Nullagine in West Australia; and in 
the Palmer and Gilbert rivers in Queensland. All have been 
small stones. A few diamonds have been found in the Corinna 
gold fields of Tasmania. 

The first discovery of diamonds in South Africa was made 
in 1867 by Dr. W. E. Atherstone, who called a stone found 
by a child on the banks of the Orange river a diamond. It 
was bought for $500 and displayed in the Paris Exhibition 
of that year. In 1869 a stone weighing 83 carats was found 
near Orange river, was purchased by the Earl of Dudley for 
$2500 and became the famous “Star of South Africa.” A rush 
of prospectors followed and considerable discoveries resulted 
in the river gravel of the Orange and Vaal rivers. By 1870 
a mining camp of 10,000 persons was formed in this region. 
A digger’s committee limited the size of claims to 30 square 
feet. Toward the close of 1870 stones were found at Jagers- 
fontein and at Dutoitspan and led to a second rush of prospec- 
tors. In 1871 the Kimberly mine was opened near Dutoitspan. 
This mine was at first a series of mines or pits having a dia- 
meter of 31 feet each. It was later found that each mine was 
a huge vertical crater descending to an unknown depth. Road- 
ways across the pits fell in and a gigantic system of cables 
and windlasses was installed, and the mine was made into 
one big pit. Steam winches were installed in 1875 to hoist 
the blue ground. But open pit mining soon became dangerous 
due to landslides and mud rushes, and by 1883 when the Kim- 
berley had reached a depth of 400 feet mining became impos- 
sible. By 1889 mining in all the large mines was conducted 
by means of tunnels and shafts. Cecil Rhodes and Alfred 
Beit obtained control of the Kimberley in 1889, and they al- 
ready controlled the DeBeers mine. They developed their 
property according to the most modern methods. 

Many searches had been made for diamonds in the Ural 
Mountains and they were finally found in 1829 in the gold 
washings of Bisserek and later at Ekaterinburg. In Lapland 
they have been found in the sands of the Pasevig river. 
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Siberia has yielded isolated diamonds from the gold washings 
of the Yenisei river. 

In the United States a few small stones have been found 
in alluvial deposits, mostly auriferous, in Georgia, N. Carolina, 
S. Carolina, Kentucky, Virginia, Tennesee, Wisconsin, Cali- 
fornia, Oregon and Indiana. A crystal weighing 23 1-4 carats 
was found in Virginia in 1886. In 1906 a number of small 
diamonds were found in altered peridotite in Pike County, 
Arkansas. In 1855 a crystal weighing 21 1-2 carats was found 
in Wisconsin. Kentucky and New York have rocks similar 
to the blue ground of South Africa but as yet have yielded no 
diamonds. Many believe that diamonds found in Wisconsin, 
Michigan and Ohio in terminal moraines indicate a Canadian 
origin. 

In California stones have been found since 1859. The 
record follows: 

In 1859 John Bradshaw found a small white stone in the 
Buchanan Mine at Smith’s Flat. 

In 1865 John Lyford found a white stone weighing .97 
carats at Smith’s Flat. 

In 1867 Ward Brothers found three small stones near 
White Rock Canyon, the largest of which was worth $50. 

In 1868 T. Ward & Co. secured three stones at Live Oak 
mine, Reservoir } (ill, two of which were white and one yellow. 

In 1868 T. Potts found near White Rock Canyon a light 
yellow stone weighing .65 carats. 

In 1868 Mrs. S. Henderson found a white stone in Wiscon- 
sin Flat mine. 

In 1868 Cruson and Olmstead found four stones in Wis- 
consin Flat mine. 

In 1869 H. Olmstead found a stone worth $280, weighing 
1.82 carats. 

In 1870 McConnel and Reed found a canary colored stone 
east of Texas Hill. 

In 1870 N. O. Ames found a stone weighing 1.3 carats in a 
mine on Weber Hill. 

In 1870 Charles W. Schafer found a stone weighing .81 
carats in the Tolkey mine, Texas Hill. 
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In 1878 F. Bendfeldt found a canary colored stone weigh- 
ing .45 carats at Smith Flat. 

In 1879 E. Randall found a white stone in the Wisconsin 
Flat mine. 

In 1896 Bert Carpender found 2 white stones, weighing 
1.96 and .26 carats and a white stone weighing 1.67 carats. 

In 1897 Snow Bros. found a canary colored stone weighing 
.97 carats near Fairplay. 

In 1899 Bert Carpender found a white stone weighing .65 
carats in the Stanley mine, Smith’s Flat. 

In 1900 F. Bosworth found a white stone weighing 1.46 in 
Cedar Ravine, Placersville. 

In 1901 J. Allen found a white stone weighing .42 carats 
in Cedar Ravine, Placersville. 

In 1912 Bert Carpender found a white stone weighing .97 
carats in the Carpender mine, Prospect Flat. 

Many superstitions are connected with the diamond. Pre- - 
historic man was, of necessity, religious and superstitious be- 
cause he lived so close to the mysteries of nature. Many of 
these superstitions still persist. One of the most interesting 
legends concerning diamonds preserved today is that of Sin- 
bad the Sailor in the Valley of Diamonds. Sinbad was strand- 
ed by shipwreck on a desert island and was carried away by 
the flight of a Jarge “Rukh” to a distant mountain. From 
this mountain he descended into a deep valley whose soil was 
composed of diamonds. He describes these stones as ones 
on which neither iron nor hardhead had effect and from which 
a piece could not be cut off. 

Much speculation was indulged in .to explain the origin 
of diamonds. Ancient people thought they were splinters 
from stars or creations of genuii. Some Hindu miners still be- 
lieve that diamonds grow like onions, and that a new crop 
appears every twenty or forty years. Some attributed the 
formation of the stones to the hardening of dewdrops. 

According to classical mythology, the diamond was first 
formed by Jupiter who turned into stone a man known as 
Diamond of Crete for refusing to forget him after ordered 
to do so. 

Diamonds have been considered valuable from a medical 
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standpoint as antidotes for poison and the prevention of 
mania. They are also supposed to act as a peacemaker be- 
tween husband and wife. 

Most of the older diamonds have histories and legends 
connected with them which exceeds the wildest flights of 
fancy. In the days before modern production made diamonds 
common, a diamond was a treasure worth almost any price, 
and many human lives were sacrificed to satisfy the avarice 
of rulers of former times. 

Many of the famous large diamonds of the world have 
come from India, and their origin is usually traceable to the 
period between the thirteenth and eighteenth centuries. Some 
of the best known of these are the Koh-i-noor, Pitt, Orloff, 
Great Mogul, Florentine, and the Beau Sancy. 

The Koh-i-noor was long held as an heirloom in the family 
of the Rajah of Malwa, who in 1304 sold it to the Sultan 
Alaeddin. It was later given by the Sultan to the Rajah of 
Gwalior, but when this official was defeated by Humairen, 
Emperor of Hindustan, the latter obtained possession of the 
diamond. It stayed in possession of the Mogul Dynasty until 
obtained by the Persian conqueror Nadir Shah in 1739, who 
exclaimed, “Koh-i-nur,” which means “Mountain of Light” 
when he saw it, thus giving it its name. In 1751 after the 
assassination of Nadir Shah it was given by his son to Ahmed 
Shah, the founder of the Afghan Empire. An Indian prince, 
Runjit Singh, later obtained the diamond by conquest and 
brought it to Lahore and presented it to the shrine of Jug- 
gernaut where it remained until sent to Queen Victoria of 
England in 1850 by messengers of Lord Dalhousie. At that 
time it weighed 186.1-16 carats, but was recut in 1852 by 
Messrs. Coster of Amsterdam to 106 carats. Its quality is not 
the best for it has a slight grayish tinge. 

The Regent, or Pitt Diamond, was found in India in 1701 
by a slave who concealed it in a wound in his leg. He thus 
got it safely to the coast where he gave it to an English skip- 
per in return for passage to a free country. The skipper 
threw the slave overboard, sold the diamond to a gem mer- 
chant for’ $5,000, squadered the money, and hung himself. 
Sir Thomas Pitt, governor of Ft. St. George at Madras, pur- 
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chased the sténe from a merchant for $120,000 and took it to 
England. While in London it.was cut into the form of a 
brilliant, the operation reducing it from 410 to 136 3-4 carats. 
After living in disguise to prevent its being stolen, Sir 
Thomas sold it to the Duke of Orleans in 1717. The stone re- 
mained in the French crown jewels until 1792 when it was 
stolen. It was recovered shortly after and has since remained 
in the French treasury. It is at present exhibited in the 
Louvre in Paris. It is one of the purest and finest of large 
diamonds. 

The Orloff formed the eye of a Hindu idol when first dis- 
covered by a French grenadier in the eighteenth century. 
This soldier stole the stone and sold it to an English sea cap- 
tain for $10,000 who, in turn, sold-it to a Jew for $60,000. 
The Jew brought it to Amsterdam where it was bought by 
Prince Orloff, of Russia, for $450,000. By Orloff it was 
presented to Catherine the Second, Czarina of Russia, to allay 
the displeasure of the Empress. Catherine accepted the gift 
and the diamond has since remained among the Russian 
crown: jewels. It has a slight yellow tinge and weighs 193 
carats. 

The Great Mogul, one of the largest and finest of dia- 
monds, has unfortunately been lost, and our knowledge of it 
is confined to history. Travernier, the French traveller, saw 
it in 1665 at the Palace of Aurung-Zeb, ruler of Hindustan. 
He said it looked like an egg cut in half and weighed 280 
carats, having been cut from a stone of 787 carats. It had 
the color of very pure water. It has been thought that the 
Orloff and Koh-i-noor are pieces of this stone, but such specu- 
lation seems to be unfounded. 

The Florentine, also known as the Austrian Yellow or 
Tuscan, was first discovered by Travernier in the collection 
of the Grand Duke of Tuscany. The latter sold it to the 
Empress Maria Theresa, and it has since remained in the pos- 
session of the Austrian rulers. It is thought by some to have 
been owned by Charles the Bold, and to have been lost by 
him on the battlefield of Nancy, but this is regarded with 
scepticism by Streeter, an authority on its history. The stone 
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weighs 139 1-2 carets and is cut in the form of a nine-rayed 
star of the rose form. It has a citrine hue. 

The history of the Beau Sancy is no less romantic. It is 
believed to have been owned by Charles the Bold, of Burgun- 
dy, who carried it on the field of battle at Grauson, where the 
conquering Swiss peasants trod it underfoot. A Swiss sol 
dier picked it up but, not realizing its value, sold it to a priest 
for a florin. The priest sold it to the burghers of Berne for a 
france profit. The next time we hear of it is in 1570 when it 
comes into the possession of M. de Sancy, a Frenchman. One 
story is that de Sancy purchased it in Constantinople while he 
was French ambassador to Turkey, and another says that the 
King of Portugal pledged it to de Sancy, then treasurer of 
France, in return for a loan. According to this latter story, 
de Sancy soon bought it outright for 100,000 francs. While 
Henry of Navarre was king, de Sancy entrusted it to him. 
Henry sent a messenger with it to a money Jender who, on its 
security, was going to furnish money to hire Swiss soldiers. 
On the way, however, the messenger was assassinated by rob- 
bers. De Sancy, confident of the messenger’s integrity, had 
the body disinterred and found the stone in the stomach of 
the dead man. It was then sold by de Sancy to Queen Eliza- 
beth and it remained in the English crown jewels until car- 
ried away by the exiled James II. to France in 1688. In 1695 
James sold it to Louis XIV. It was retained by the French 
ruling house until stolen by robbers along with the Regent. 
It turned up in 1828, and was sold by a French merchant to 
Prince Demidoff of Russia. It passed from this Russian house 
to London merchants who in turn sold it to an Indian prince, 
Maharajah of Puttiala, where it still remains. The stone is 
almond shaped, facetted on both sides, and weighs 53 1-2 
carats. 

Tradition tells of the Piggott Diamond which was obtained 
by Clive in his Indian conquests and taken by Lord Piggott 
to England in 1775. It was obtained by Ali Pasha and crushed 
to powder by him just before he died. 

The largest and most famous of the Brazilian diamonds 
is that called the Star of the South which was found in 1853 
by a negro slave woman. It was sold later to a Paris syndicate 
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for $175,000. This company, in turn, sold it to the Indian 
prince, Gaikwak of Baroda, where it is still supposed to be. 
It weighed in the rough 254.5 carats but was cut to 125 
carats. It was a dodecahedron, perfectly white itself, but in 
certain lights it gives off a rose tint. 

The world’s largest diamonds have: come from South 
Africa. The Excelsior was originally a crystal of 971 3-4 
carats, and was the largest found up to that time. The finder, 
a native Kaffir, picked up the crystal while loading a truck in 
the Jagersfontain mine. He secreted it from the white over- 
seer but later surrendered it to the manager himself. The 
Kaffir was given a horse for his find. The excitement caused 
by the discovery was very great, for the stone was supposed 
to be of fine color and quality. The owner of the stone was 
unable to find a buyer willing to pay the fabulous sum he 
asked, so he had it cut into ten pieces. This work was suc- 
cessfully done in Amsterdam in 1904. 

In 1895 a crystal which is often confused with Excelsior 
was found in the Jagersfontein mine. It weighed 640 carats 
and was cut into one of the most perfect oval brilliants in ex- — 
istence, weighing 238 carats. Its color, lustre, brilliancy, and 
purity are faultless, and it is considered the finest large dia- 
mond in the word. It was exhibited in the Paris Exposition 
of 1900 under the name of Jubilee in honor of Queen Vic- 
toria’s Jubilee Celebration. 

The Tiffany Diamond was found in the old de Beers mine, 
then owned by a French company, in 1877. It was cut by a 
French diamond cutting company in Paris in 1878, and bought 
by Tiffany and Co. of New York in 1879 through the agency 
of Mr. Charles Reed, the Paris representative of the firm. By 
this company it was imported into the United States where 
it still remains. It was an octihedral crystal of 280 carats 
when found and was cut into a stone having 103 facets. It is 
of a rich canary color. 

The July Diamond was found in a Vaal river digging in 
1872, and weighed 314 carats. It was cut into a stone of 120 
carats and is now known as the Stewart Diamond. 

The Hope Diamond is a blue stone weighing 44 3-4 carats. 
It was revealed in 1830 in the hands of Daniel Eliason, who 
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did not know its history. It is believed to have been bought 
in India in 1642 by Travernier and brought to France. It 
weighed 112 carats in the rough and was cut to 67 1-8 carats 
by the French king to whom it was presented by Travernier. 
It was stolen in 1792, and the Hope which was discovered in 
1830 was so similar in color that they have been identified. 
It was bought from Eliason by Sir Thomas Hope for £18,000. 
His successor, Lord Hope, sold it to a New York firm which, 
in turn, sold it in 1908 to M. Habib. 

The Braganza Diamond was found at a place called Cay- 
de-merin in Brazil. It is still in the rough and no one is al- 
lowed to see it, but it is said to weigh 1680 carats. It is 
owned by the King of Portugal and its value has been esti- 
mated at £224,000,000. 


PRODUCTION. 


The chief producer of diamonds is South Africa, from 
which country 2,648,931 carats were sold in 1919. Other 
large producers are Brazil, India and Borneo. 

Diamonds are not produced extensively in the United 
States. Desultory production occurs in several states, but in 
the majority of cases attempts to develop commercial diamond 
mines have proved disappointing. Arkansas is our chief 
producer, but diamonds are also found in California, Indiana, 
Idaho, Alabama, New York, Virginia, Texas and Illinois. 


IN UNITED STATES 
Arkansas 

Arkansas is the only locality in North America where dia- 
monds have been found in place. The producing area is in 
Pike County, where peridofite is intruded into sedimentary 
rock. These sedimentary rocks consist of strongly folded 
Paleozoic strata, overlain by Cretaceous beds. The peridotite 
has in most places disintegrated to a soft clay which is yellow- 
ish-green above and bluish below. This peridotite is known 
as Kimberlite in South Africa. 

The control of the diamond-producing property in Arkan- 
sas has been acquired by the Arkansas Diamond Corporation 
of Virginia with a capital of $10,000,000. The property 


188 THE AMERICAN MIDLAND NATURALIST. 


owned by the Company is a tract of 900 acres, of which 60 
acres comprise the diamond area. It is situated 2 1-2 miles 
from Murfreesboro, the county seat of Pike County. The 
roads are fairly good, and there is a railroad at Norvell, 8 1-2 
miles distant. Coal, fuel-oil, and lumber are easily accessible, 
but labor is not abundant. The Company has installed a 
modern power plant, consisting of a 250-hp. automatic Atlas 
engine. Water is drawn fromthe Little Missouri River by a 
1200-ft. wooden pipe of 6-in. diameter. Wood from the prop- 
erty can be used for fuel, although the cost of coal is scarcely 
greater. A Hardinge mill for washing the peridotite and clay 
has been installed. 

Sampling and testing in the future are to be pursued on 
the company property on a large scale, the rock is to be ex- 
cavated from long radial trenches traversing the pipe in sev- 
eral directions and converging at a given point. The average 
depth of the trenches will be 20 ft. The clay when thoroughly 
dried and then subjected to washing will absorb moisture 
rapidly and swell to almost twice its original volume; this 
permits the diamonds and associated minerals to sink to the 
bottom of the pan. The concentrates can then be separated 
from the diamonds. 

From the first discovery in 1906 to 1913 about 1400 dia- 
monds weighing 550 carats were found. During 1913 very 
rapid development occurred on the property of the Ozark Co. 
and on that of the Kimberlite Diamond Mining and Washing 
Co. The Arkansas Diamond Co. was idle during this year. 
The Arkansas Diamond Corporation then obtained control of 
the field and in 1917 produced 602 stones weighing 249 1-2 
carats. However, due to war conditions, their production 
decreased to 110 stones weighing 48 carats in 1919. 


Other States 


Production in other states has been limited to mere casual 
discoveries, and no very serious attempts have been made to 
develop mines on a commercial scale. Kentucky, New York and 
Texas have peridotite rocks which look. like diamond-pro- 
ducers, but as yet no diamonds have been found in them, 
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In South Africa 


The chief source of diamonds in South Africa is the vol- 
canic necks of pipes of kimberlite. These necks pierce a 
series of sandstones, lavas and shales, ranging from Carboni- 
ferous to Triassic in age. The upper part of the kimberlite, 
or weathered portion, is called the “yellow ground” and the 
lower part, or unoxidized zone, is called the “blue ground.” 
The latter is the material now worked, and has to be disin- 
tegrated by weathering before the diamonds can be extracted 
from it. The pipes are generally regarded as volcanic vents, 
and the diamonds are supposed to be crystalizations from the 
magma. 

The total production of South Africa in 1919 was 2,588,017 
carats valued at $57,105,920. The total sales exceeded the 
quantity mined, drawing on the accumulated stock. 

The largest output in any single district was in Kimberley 
which produced 1,396,733 carats worth $30,170,675. The 
deBeers Consolidated Mines, Ltd., whose profit in 1919 after 
expenditure had been deducted was $22,922,227, was the 
strongest company in the field. The company controls five 
mines: deBeers, Kimberley, Wesselton, Bultfontein, and Du- 
toitspan mines. The deBeers and Kimberley mines are be- 
coming too deep to work, the rock shaft of the first now being 
2,640 ft. deep, and that of the second being 3,601 ft deep. 
From 1909 to 1919 the deBeers group washed on the average 
5,159,670 loads of blue ground a year which produced 1,508,- 
997 carats worth $20,288,873. In 1919 all the deBeers mines 
washed 4,352,809 loads, obtaining 1,092,123 carats. A con- 
siderable increase in the cost of working, fairly constant in 
the three newer mines is more than offset by the higher prices 
obtained for the product. No development work was done in 
either the deBeers or Kimberley mines after 1918. In the 
Wesselton mine, 16,610 ft. of tunnels were driven in the blue 
ground, 13,290 ft. were driven in the Bulfontein mine, and 
9,573 ft. were driven in the Dutoitspan. 

The Premier Transvaal Diamond Co., Ltd., is another large 
producer; its profits after expenses were deducted being 
$6,350,493. In 1919 its mine washed 4,529,261 loads of blue 
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dirt which yielded 814,577 carats worth $9,531,718. The 
average depth of the mine was 275 ft. and the main incline 
into the mine had been extended to the 360 ft. level, where 
another onsetting station has been established. No further 
improvements will be needed for five years. A very large dia- 
mond, weighing 1500 carats was found in the Premier mine 
in 1919. It is a beautiful white stone, and is perfectly flaw- 
less. Some think it is a fragment of the “Cullen” diamond 
which was found in this mine in 1905, and which’ weighed 
over 3,000 carats. 

The Vaal River deposits are now being mined _ means of 
a diving bell caissen and compressed air. These operations 
are carried on by a new company having a nominal capitaliza- 
tion of 30,000 pounds ($1,458,000) and an actual working 
capital of £36,450. The bell is submerged by water ballast, 
and can be worked down to a depth of 65 ft. It is 15 ft. in 
diameter and is provided with telephonic communication. 

The value of alluvial diamonds in South Africa for 1919 
was: Transvaal, $5,744,156; Cape Colony, $7,417,967; Orangy 
Free State, $173,745. 


The average value, per carat, of South African diamond in 
1919 was $18.43, which was an increase of 50 per cent over 
1918. This increase was due partly to the increased intrinsic 
value of the stones, and partly to the policy of the companies 
to withhold distribution until a monopoly price could be ob- 
tained. 


In Borneo 


Due to English competition in the diamond-cutting indus- 
try, the Dutch are trying to enlarge the output of diamonds 
in their possessions in Borneo. Deposits here have been 
worked for many years, but native primitive methods have 
0t been improved on, and during the four years 1912-1916 
only 7,629 carats were produced. 

All diamonds found have been alluvial diamonds, but the 
region is now being investigated and explored for possible 
diamond “pipes.” It is said that a large Dutch syndicate has 
been formed for the exploitation of the Borneo fields, and 
that large concessions of territory have already been acquired. 
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In British Guiana 

Between 1901 and 1918, 1,560,028 diamonds have been pro- 
duced in this province. They weighed 157,513 carats. The 
average size increased from .09 carats in 1902 to .183 carats 
in 1918. In 1919 diamonds weighing 15,573 carats were 
mined, having a value of $401,518. 

In the Congo Region 

Between 1915 and 1919, 642,355 carats were produced 
here. In 1919 the yield was 275,000 carats, being worth $15 
a carat, making a total value of $4,000,000.’ The largest single 
stone found during the year weighed 13 carats. During this 
year the Ferminiere Co. secured from the Kasai field a total 
of 215,000 carats. In Brazil 

Several provinces of Brazil afford diamonds, namely Bahia, 
Goyaz, Matto Grosso, Parana and Minas Geraes. In all of 
these except Bahia and Minas Geraes the mining is inter- 
mittent.and consists simply of washing river sands in wooden 
bowls. Here the miners are called “fiscadors” and obtain 
only a precarious living. 

Minas Geraes is the chief producer. Diamantina, which is 
the center of the mining here, is about 500 miles from the 
coast. The vaileys of the Rio Jegnitinhonha and Rio Doce 
rivers are especially rich in diamonds and have been worked 
longest and most successfully. Here in dry seasons the waters 
of the rivers are diverted through flumes and the miners 
search the pot holes since here the swirling motion of the 
water erodes all rock except diamonds. Now, however, most 
of the pot holes have been worked and very few new ones have 
appeared. 

In washing the gravel for diamonds the specific gravity 
of the different components are taken into consideration. After 
being shaken in a hod filled with water the diamonds are 
found at a very definite depth due to their specific gravity. 
The fine sand and clay is on top, then comes the diamond layer, 
and the lower layer is again sterile. This is due to the fact 
that the diamond has a density a little greater than quartz and 
tourmaline and much less than iron and titanium oxide. The 
washing machine whirls the sand and gravel in a water bath 
and the miners only search the middle layers for diamonds. 
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A New Viburnum. 
B. F. BUSH. 


Early last September, Mr. W. W. Ashe visited the writer 
at Courtney, Missouri, and while there I showed him some 
specimens of Viburnum that seemed to be undescribed, and 
also showed him living specimens of a form, the identity of 
which, had bothered me for many years. Mr. Ashe became 
very much interested in Viburnum species, and I requested 
him to make collections at every place he could last Autumn. 

One of the forms he collected along the Gulf Coast in Mis- 
sissippi, seems to be distinct enough to recognize as a species, 
although its character shows that it is closely allied to V. sca- 
brellum (T. & G.) Chapman, but it differs from that species 
in several important particulars. 

Mr. Ashe very kindly sent me all of his Viburnum collec- 
tion for study, not only of this new species, but many sheets 
of V. scabrellum (T. & G.) Chapman, as well, and I take great 
pleasure in presenting this new plant as 


VIBURNUM ASHEI (Bush, n. sp. 


A shrub 1.5-2.2 m. high with arcuate stems covered 
with thin, dark, gray-brown bark exfoliating in thin 
scales; twigs bright tan or reddish-brown, more or less 4- 
angled, often elongated and wand like. Leaves opposite, sti- 
pulate, ovate, or broadly ovate, 4-6 cm. long, rounded, cordate 
or subcordate at the base, acute at apex, or rarely obtuse; 
1-6 pairs of slender prominent, usually arched, often forking, 
primary veins; coarsely dentate or distantly serrate, or even 
crenate, the blades of full grown leaves glabrous above, glab- 
rous below except for tufts of pale brown partly simple pube- 
scence in the axils of the veins, and appressed pubescence of 
long simple pale brown hairs on the midrib; similar hairs 
usually also permanently clothe the grooved petiole. which is 
5 cm.-1.3 em. long. Buds ovoid, acute, pubescent at apex, 3.4 
mm. long, of 3-4 pairs of scales, lower pair short, dark red, 
inner green or tan. Inflorencence 5-7 but usually 6-rayed, 4-6 
cm. wide, often long pedunculate; peduncles, as well as rays 
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and pedicels, usually sparingly fascicular pubescent, some- 
times with simple hairs intermixed; bracts 1-1.2 cm. long; 
pedicels about 4 mm. long; bractlets 2-3 mm. long, sometimes 
persistent. Flowers unknown; base of calyx usually glabrate; 
calyx lobes acute or acuminate, erect on the fruit and coloring 
with it, and nearly as long as the slender 3-lobed style. Drupe, 
ripening in October, dark blue-black, glabrous, 6-8 mm. long, 
3-6 mm. wide, usually broadly ovoid, sometimes oblong, the 
flesh oily, largely falling soon after maturing; seed 5-6 mm. 
long, usually about twice as, wide as thick, very deeply grooved 
or rarely in narrow forms with groove obliterated. 

Frutex 1.5-2.2 m. altus ramis arcuatis indutis cortice tenui 
griseo-fulvo, in squamas tenues excorticante: ramulis fulvis 
vel rubeo-fuscis plus minusve quadrangulatis saepe vemineis et 
elongatis; foliis oppositis, exstipulatis simpliciter vel late 
ovatis, 4-6 cm. longis, basi rotundatis, cordatis, vel subcordatis, 
apice acutis vel aliquando obtusis, crasse dentatis, vel longe 
serratis vel modo crenatis. Folia cum venis 8-12, tenuibus, 
eminentibus plerumque curvatis et furcatis. Laminae folio- 
rum maturorum infra supraque glabrae, cum subfusca pubes- 
centia in venorum axillis, et cum appressa pubescentia pilorum 
longorum fuscorum in veno medio; petioli canaliculati .5-1.3 
cm. longi similibus cum pilis permanentibus. Gemmae ovoi-, 
deae, apice acutae et pubescentes 6-8 squamas habentes, ex- 
ternae breves, rubeae; internae virides vel subfuscae. Inflo- 
rescentia cum 5-7 sed plerumque 6 radiis, 4-6 cm. lata saepe 
longe peduncalata. Pedunculi, radii et pedicelli sparse pubes- 
centes cum pilis fasciculatis. Bracteae 1-1.2 cm. longae cum 
pedicellis circa 4 mm. longis, et bracteolis permanentibus. 
Flores ignoti. Calyx basi glaber cum lobis acutis vel acumi- 
natis, in summitate fructus erectus at fructui colore similis, 
ejus quoque longitudine prope adaequat. Stylus tenuis trilo- 
batus. Drupi coeruleo-nigri, glabri 6-8 mm. longi, 3-6 mm. 
lati, plerumque late ovoidei cum pulpa oleaceo, in mense Oc- 
tobri maturant. Semen 5-6 mm. longum et 10-12 mm. latum, 
Maxime vel non canaliculatum. 

The foliage of this plant resembles that of V. affine Bush. 
It is separated from affine, however, by the prevailingly more 
distant and less prominent toothing of the leaves, by the 
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smaller and usually narrower and thicker fruit, prevailingly ~ 


glabrate base of calyx, and thicker, deeply grooved and not — 
flattened seed, and by the absence of stipules. 


By its seed and fruit it is closely allied to V. scabrellum 7 


(T. & G.) Chapm., from which separated by having smaller 4 
fruit, smaller inflorescence, smaller and thinner foliage, which 
is‘ glabrous above, and, except for axillary tuft of hairs and © 
the simple pubescence on the midrib, is glabrous below. The 
leaves of V. scabrellum are pubescent above with short simple = 
hairs and usually densely fascicular-pubescent beneath. The | 
inflorescence of V Ashei does not exceed 6.5 cm. in width, and 7 
becomes glabrate; that of V. scabrellum is from 7 to 14 cm. 4 
wide and iS usually densely fascicular-pubescent. 4 
Southern Mississippi; W. W. Ashe, October, 1923. Type © 
from Little Abolo-Chitto River, between McNeill and Caesar. | 
Also collected along the Pascagoula River, George County, 
Miss., at Wilkinson Ferry. Along the Tallahoma River in | 
Jones County, and along the Chickasawhay River near Leakes- 
ville, Greene County. The proposed species grows on the bet- 
ter drained sites along the banks of streams where it is usu- | 
ally associated with Kalmia latifolia, Halesia diptera, Vac- 
cinium virgatum, Rhus glabra, water oaks, and Quercus leu-% 
copkylla. 
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